Pulmonary vascular and airway responses to systemic vasoconstrictors in anesthetized BALB/c mice.
There is no systematic study in which the effects of vasoactive substances were investigated on pulmonary vascular resistance (PVR) in in vivo mouse by directly measuring cardiac output and the inflow and outflow pressures in the pulmonary circulation. We determined the responses of PVR, total peripheral resistance (TPR), and airway pressure (AWP) to angiotensin II, endothelin-1, vasopressin, phenylephrine, and thromboxane A2 analog U46619 in anesthetized BALB/c mice. Pulmonary arterial pressure, left atrial pressure (LAP), and aortic blood flow were measured. TPR increased dose-dependently in response to consecutive administration of all vasoconstrictors except vasopressin which reduced TPR at the highest dose of 100 nmol/kg. At high doses of vasoconstrictors, pulmonary arterial pressure and AWP increased due to increased LAP, as demonstrated by the separate LAP elevation experiments. When LAP transiently increased at high doses, PVR did not increase but decreased. Nonetheless, enodothelin-1, angiotensin II, and U46619 increased PVR. Vasopressin at 100 nmol/kg increased AWP without LAP elevation. In conclusion, the high doses of the vasoconstrictors studied here exert indirectly a transient pulmonary vasodilatory and AWP increasing actions due to pulmonary congestion evoked by strong systemic vasoconstriction. Nevertheless, enodothelin-1, angiotensin II, and U46619 cause pulmonary vasoconstriction, and vasopressin constricts airway in anesthetized BALB/c mice.